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abstract We re-investigate the evolution of the strongly degenerate neutrinos in the early universe.
With the larger degeneracy, the neutrino number freezes out at higher temperatures because the neutrino
annihilation process becomes slower. However, the elastic scattering with electrons and positrons keeps
occurring frequently so the neutrinos continue to be in the kinetic equilibrium with the rest of the plasma
and have the same temperature. If the degeneracy is so large that the neutrino number freezes before events
in which the particle degrees of freedom in the universe decrease (e.g. the muon annihilation and the quark-
hadron phase transition), before the nucleosynthesis, the conservation of the neutrino number and the total
entropy make neutrino chemical potential and energy density considerably lower than the values expected
from the initial degeneracy.
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